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(54) HEARING AND 
(57)Abstract: 

PROBLEM TO BE SOLVED: To enable a person having a 
speech word disorder caused by laryngectomy, oral base 
glossectomy dysphemia to utter in his original voice or 
freely converted natural voice and to support the sense 
of hearing by outputting a voice from the outside to the 
user of a hearing aid. 

SOLUTION: A speech signal is generated by detecting 
the voice generated by the user having speech word 
disorder and/or speech from the outside, the speech is 
recognized by a signal processing part 22 and a speech 
information generating part 23 generates speech 
information showing the speech to be outputted by 
combining speech data based on the recognized result 
while using the speech data stored by previously 
sampling the speech generated by the user having 
speech word disorder. Thus, a hearing aid 1 outputs 
speech information generated by the speech information 
generating part 23 to the outside and outputs a speech 
from the outside to the user. 
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MtffelBK: «t 0 ft 6 ftfcfSWc 1ST *«*H*a«>iiCr c 
^«»*j«*2 3*<fr5«yai:LT*i. (Na 

gao N ,A preferential constraint satisfaction techn 
ique for natural language analysis. Proc 10th Euro 
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>^-7x- 7s<D$mi£fatfT- M¥m vol J77-D-II 40 
No .8 1417-28,1994) 0 

[0 0 6 5] C <D^m m&JiM 2 3 tt. flOAtf7^-fe 

tJb±iLT^av^ c^tt, 2 3 a, & 

[0 0 6 6] 2 3&. ^r-r- 



2* 



p. 177-209, 1994*— A*±J lCKic2nTl^S&fl5*ai 

[0 0 6 7] Sfc % tfn-^ (vocoder) jfiS^ffl^T 

p^ffi^^-a Z&ffiSTRA ICHT (speech transformation an 
d representation based on adaptive interpolation o 
f weighted spectrogram) f^JStc hX^M^S^X$> 
(3tt£ TMaeda N et a 1, Voice Conversion with STRA 
IGHT. TECHNICAL REPORT OF IEICE. EA98-9.31-6. 199 
8J o 

[0 0 6 8] H^, C©S«*«£J««2 3&. 
S**&*^*fls9ffi^"*^&jS (text to speech synth 

esis) ft*l5*ffl^scfcfcJ:9K(DrtSK:|!B-r«flM8 

f&I^^&frtf (voice speed converting) „ MSSffifts 
(frequency compress) ftl^: E<O^^WiM(D^&i& 

(frequency band expansion) ^Q:?!!- 5 ^ ea^^SI/i (spee 
h enhancement) M^l^^tf ^C^o ^ttffiSBSQ. 
g^iiffil^LT^, r AbeM , "Speech Mo 

dification Methods for Fundamental Frequency, Dura 
tion andSpeaker Individuality," TECHNICAL REPORT 0 
F IEICE, SP93- 137 ,69-75. 1994J lCT^£ftT^SK 

2 6 oeft t fii^ffi 

[0 0 6 9] StcSfe. ±fBS^1ft$R£jKSP 2 3fcfc. S 

»? l rcmm&>&mci& t; Tfinxsairr £ ana**? ^ t & 

*«j«-rii:i:fe(c. Sj£te$BfcLTXe--#8P2 5fc: 

i c is 1; t si s a is a* m m *r ^ c £ j: t> a £ n s 0 



[0 0 7 0] MtcS/c. CCO^tf^^2 3ti. ^ 
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mV$>Zo H^«*J^«*^««2 3ttSiftHtt (auto 
matic abstracting) 3HtI/\ TUnited States of Amer 

icaj ^ tusaj fcHtt«±5K:KlfcLT»«»«*lH 

[0 0 7 1] «^1f$B^g(52 3^fT-5fficoe»^S!l 

^r^dc-rS^JSEMOffla CfciK fMcKeown K and Radev 
DR , Genera t ing Summar ies ofMu It ip le News Art ic les . 
In Proc of 14th Ann Int ACM SIGIR Conf on Res and 
Development in Information Re tr ieva 1 ,68-73 , 1995 
Zktf Hovy E .Automated Discourse Generation using D 
iscourse Structure Relations, Artificial Intel lige 
nee, 63, 341-85, 1993J #fiS) . Wfo* r$J?)ffi£j 

jzl&o £^5iM<ot&&ffi<D!im. ats* rxupiec j e 

t al,A Trainable Document Summar izer , In Proc of 1 20 
4 th Ann Int ACM SIGIR Conf on Res and Development i 
n Information Retrieval, 68-73, 1995J . RZJf \~U i ik 
e S, et al, A Full-text Retrieval System with a Dy 
namic Abstruct Generation Funct ion .Proc of 17th An 
n Int ACM SIGIR Conference on Res and Development 
in Information Re tr ieva 1 ,152-9 , 1994J J&.ZJ TEdmund 
son HP , New Method in Automatic Abstracting. J of t 
he ACM, 16,264-85, 1969J #fig) #%£ G HlC, C CD 
f?1»«4tf»2 3tt, mZ-l£JtWl TNakazawa M. et a 
1 .Text summary generation system from spontaneous 30 
speech ,B^W¥£B&M3tM 1-6-1,1-2, 1998J K 
fBSc£tlTV^#?£ (Partial Matching Method^ Incre 
mental Reference Interva l-Free}S£tDP£:^ ^TlI4- 
— 7— F<DJflttJ*frV\ Incremental Path Method^/8 

^W*±J«SP2 3(4. TWarren RM andPer 

ceptual Restoration of Missing Speech Sounds, Scie 
nee vol.167 ,392, 1970J ^>^CM TWarren RM .Obusek C 
J, "Speech perception and phonemic restoration," 
Perception and psychophys ics vol.9 ,358, 1971 J 

[0 0 7 3] Mici-fc, ^fitSBfeffigP 2 3tt, EMS 



18 

ofc&OT. » 2 0 0 0 H z JMTO»«©*^*ii«* 
■ST. *»Jf#«:8n 5dBfiSinctTJ5«o "T**? 

35 2 314. 0U*.f4US PATENT 46285281C4: 
nv^t^73-Xr^7^^x-7 • 134 K (acoust 
ic wave guide) Sftj^^TW^n^KtCifi^ L 
fc^C^LT^1i$g£m^£ 0 CCT\ fMli 

#IJ;UfSUVAG (Systeme Universe 1 Verbo- tonal d'Audit 
ion -Guber ina) «g#JBv^ C t> % W^OjS&IS 

[0 0 7 4] MfcSfc, COS?i«4«»2 3tt, BU 

*n*:/2 1 tc^^A^^n^^W^fL/ct 

[0 0 7 5] HKSfc. C©Sffl1lfR£ja«2 3*4. 
^ff»ffi^<D58ffS*^>r^n^>'2 1 tcx^j^n/c^ 

6tcs$g^v^n*>2 1 t^ffl^ nfci^a^ 

ff^/c^ Xtf— *«2 5k:W8<Ort$*»i6**J:a 

s^^^tc »^as 2 6 Kiftji»jf»^»*^-riB«*a 

[0 0 7 6] MKSfc. «?&1f**fi£SP2 3*4. iftSK: 
[0 0 7 7] H*c£fc. CC0ff^M^2 2fttf«;S* 

itwfe««2 3». x^b/c^tcov^Tig^Kiajaa* 

[0 0 7 8] MtC^/c. ±ifiLfe**W*iilfflbfe*|l« 
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-MKO^TKWLfcA*. ±1 E«MWR£J*» 2 3 tt, 
IEftS$2 4tcfE1g^n/c^x-^^l^^T^ 
Itfg^^^T £ £ * n/c^-r^- * K gg&fflJi 

»2 4fc«:> -O(0g^f- 5<D&%:P, •fmSLO^jZ 
Mfc 58* 5 ft ft &;& ifift* L/c^f-^MLt?) 

[0 0 8 0] Sfc, ±»OS«» 1 tt, 

HAS 2 4 ^fEtB^nri^^^^-^^r^T^ C £T? 
*«Lfe*prflH8K:. »«1WB£«»2 3te±0#3- so 

[0 0 8 i]®:S^ «#«yi»2 2ti, §S#^IS 

(speaker recognition) Xt) tl%> a f*1£~0^ 

[0 0 8 2] WBBi t?e*R«|*ff3k*^tt. 

h frM^it (^KSoong FK and Rosenberg AE ,0n the u 
se of instantaneous and transition spectral inform 
at ion in speaker recogn it ion .Proc of ICASSP* 86,87 
7-80.1986) lC&&t><D m et>Bi\i\ CCD^Z b Jl/M^it 



3Junel999) Tffli/^nTl^sF 



(CHATR) 



a pa 



[0 0 8 3] Sfc, mm%* l TB#K«*fr-5 

HMM C&SftZheng YC and YuanBZ .Text -dependent 
speaker identification using circular hidden Mark 
ov mode Is .Proc of ICASSP' 88.580-2,1988) <fc£^j£ 

5*«*fmCLT2pJffi*fr3o HMMCQ*?§^£:LTleft 
~to~right^Vl4CftLTx;U:3x-r *y ^&HMM«:JB^T 

[0 0 8 4] HfcSfc* fiHSgg 1 Vte. ATR-MATRIX sys 
tern ( A T R ^^m^RMiSWi^iSl I #Eg Takezawa T 
et al, ATR-MATRIX: A spontaneous speech trans latio 
n system between English and Japanese. ATR J2.29-3 

M (ATRSPREC) . 
m (TDMT) %fi5<l£T\ 

[0 0 8 5] JiIE^tSU (ATRSPREC) T«\ 7v 



[0 0 8 6] _k!E^-&JE£ (CHATR) T*Ji. S^Ctf) 

[0 0 8 7] ±ISmtM^iR (TDMT) Tti. SCO^ig^W 
ft 2©?ttftSS*a ^ t f !SHR*ff ? o S/c, CO 

»»BK«Ul*fTV\ — X^**jE«K:BII!T#a:l/>« 

[0088] ^/c, ±ie^^sis. mfgaiR 
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[0 0 8 9] ±ffi§/^ESt s^-^u WI§fflS?*?T-5 



M8S 1 T*tt, i^.lf B3S^lRlO*]SBIRS/X-rA<0 

[0 0 9 0] Mt-^/c. 2 3«\ _bfB^ 

PffiM (ATRSPREC) tC&l^T. m^$&M&2 2 fr*> (DM 

«J«B£jS«2 3«, T^sg^O— gp 

[0 0 9 1 ] ^fc. §^tf«^fiEffl52 3«s ±§B^ 
tit (CHATR) tC&^T. ^fe'r-*'*— X{fcLTiB«£ 

3«. »^^^^m**r^/'c^o^if^^*r 

[0 0 9 2] S£*ft\ 2 3 v-T* 

[0 0 9 3] MtcSfc. «^1t*±dteP2 3 1*. ^SMW 

C*C$i£ Ish ikawa K, Sum ida E: A computer recover in 
g its own m isheard -Guess ing the original sentence 
form a recognition result based on familiar expres 
sions- ATR J 37,10-11,1999) 0 C(Dt¥, ^^1t$R 



[0 0 9 4] ±3SL^ctfffiS 1 OKWtefct^T 



BP 3 



r^i:-5tcfi^sa^2 2jao^tr^^o s 

10 [0 0 9 5] Sfe. mtfffi/B*8« 

^Lfc^Rt//X«]li«T f -^«:ff^jaaSP2 25 
tf*J*MI *8^«*2 3 J: 9 KM • aE»»©«La*fTo 

[0 0 9 6] StC, ±2©Ml»ltt, V-f^U^>'2 

i siA^<o*^*fflv^T«^«a«2 2 ic&v^mm 

lit y t ^ p. ^^ffli^^tfv^ ^ □ ,t > 2 

>1^SIBV>S<:fc «^4fiSS5 2 2te«fc*KMMs 

[0097] stc. ccomim i mar 

J f>#jhH«»*SM»rs*^9««l2 9*B2lcSt«l: 

30 -5tC{iXs ^^3P2 6lC^^f SfctD^feoTfefi^o 
(1<D^^^S1S2 9ttm^0 1 ^fVxyWS7 h 

[0098] ^fc. c^Mnci^.f,n/c*^7i 

[0 0 9 9] C©±54WIS1I4, 
40 2 9fr£C P UH^e^^ff^SSK^fiLT^ 
SP2 6*cli«L/£lM***»'r*o COiBSKi, C 

^ 0 ^/c, COMtSllt. !««UfcB««:ii{IIsIK2 

««:A*LTiHllHlK2 7SrjF«#*ttai§lB**^LT 

[0 1 0 0] HtC. C^IS^l ig#*fif»Lfc 
so B«*ffl^T«*«Wl»2 2TMii»l, Mf^eW 
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[0101] a««fti*flai/>fcii©EMfc:43v^Taoffl 
[0102] aifftHft^y^-v^cfcDSSsu-rsrc* 

sstMiati^ntv^sa^^o sfc. Kit 

«£^5«&HlB«Ol$»giI't?. Karhunen-Loeve (K 

V^f f 7-'Jxx^^ hMcfiLK I»«<0*&4: 

«*fr-5 c fctt»^*«Ta&*^4:^5fflA«BaflM8 
"To ft*. C^Jcd&fflJIfi:. XSR T/J^ ft : "-a 

f CVii, 73-2 (1991-07) J x iTurk MA and P 

en t land AP .Face recognition using e igenface .Proc C 
VPR ,586-91 (1991-06) J . ScWl TAkamatsu S et al.Ro 
bust face intification by pattermnatch ing Based on 
KL expansion of the Fourier Spectrum fg^iro vol J 
76-D-II No .7, 1363-73, 1993J . Xflft Edwards GJ et a 
I, Learn ing to identify andtrack faces in image seg 
uences ,Proc of FG '98 ,260-5 .1998J KlfES^tlT^ 

[0 10 3] cLOfifttSl Ttt, ftf*BHi*fT5 tile 

mm Ltcwmt^vT-y z>ct\c&K> %m<owm 

S o n y C S L frb&MZtlT^&Ub iqu itous Tal 
ker (5Ci^Nagao K and Rekimoto J, Ubiquitous Talker: 
Spoken language interaction with real world object 
s. Proc 14th IJCA I -95 ,1284-90 .Morgan Kaufmann Publ 
ishers.1995) T~m^btlTZ&ffi%:t%mT%£ ttfT* 
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[0104] mk. coMBBitt, B±mMmmTi/ 

^IJxtifMP EG (Moving Picture Experts Group) 75"^ 

[0 10 5] COJ:3ftWBSltt, 

[0 10 6] Sfc. c<Dffi«6Snc<fctttf. H«*i£*: 

S Clip read ing) «fT 5 C £ rTfiS £ & D SH«*±ff 

20 £ii:£o 

[0107] Mtcsrc. ccommmni. wi^tfx^r^ 

9£<fct)»»LfcH*«***»2 6tc£Dtti*j-r& 

[0 10 8] SfcWfcLT. X-fy^ttMBtt, 
hv^^^WL/ci:^lc^v^^n^>2 1 T*tB 

Lfc*j&*x 2 5ic&*)mtrr%&5izy]*)& 
[0109] mc^tc. c<Dx^(v?-mm&, tit^m 

[oiio] o^c. c^ssxnefc^t, ^^tS$B 

so [0 111] COffiffifsl iCtS^T, 
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[0 1 12] £ <D£ 5 rsffim%s lit, fll*fcfEE&ffi*{| 
*mWB£j«»2 3£<fc9SE»"r*Cfcfc:«J:t>»fc 

S*fflt^c**#^;l/X>l'K (Tactile Aid) HOtt^ 

[0 1 13] ±2Lfc*fM»l<0KB8*i:43^T 

[0114] mitc^ c<Dim?£u^ AJLftMmm* 

[0115] mici^ coaffigitt. I^yy^y 30 

h (Auditory Brainstem Implant) ffittft* 
[0 1 1 6] IKSft, COitSlll, 

tc^H • ipX^LTtB^LTfeSi/^o M teste. 

ffiKl te\ SjHi&tB^jlJi (bone condaction ultras 

ound) *ffli^ra»iftjBj«ic»«o««*4«L, 

[0 117] CCOffll^Hi, ^7 Kt^(D 

SKKSSB'N'y K*>^fAT^§7>f (0 so 
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[oils] mcgfc coiigia, xfcf-#a$2 

[0 119] MtcS/i. COSBfflUt xe-^352 

[0 I 2 0] Sfc, C©*|lBHglOttW»c*t^T«, 0 
2 fcz^Lfccfc -5 tfflfcO^TlttWLfctf. Ati^ftfc 
^PlC~D^T±$i L fcffl* <OftIXS»«Hl*tTo 
»2 6fc^<£«S»l©«L«*f55CPUfc. A^2 

xtf-#a$2 5*cta*tt**a*-rsfc»<o»2o«ia 
-tzrc&hcom 3 common o cpvt^m^rc^<o^$> 
[0121] co«k5 4i8»itt, ftjtaasffa c p 
•^Tm^^^T^m<. isk:tt*«rai*fTdcpu*ra 

O^S. S l RtfS 3 OS>UlXte:I5 2 3 (OffiS* 
[0 12 2] ffiffi§§l 

*LT-r«j:5K:*^««afefi!i«2 3-z?w«Fbrt>fi 

[oi2 3]Mfc. L©a«gni, iaocpu*t 

U ±3Lfc1t&OC PUtff5Sl ^3JHli©a 
4>&< 1 Ojaa*£>£OOC P UtiT? 

[0 12 4] 0J*fcf. COattSlKlfc^T. t>£0<D 
C P U*lA**ft;fc»^*;fc^r-* i: LTiPXgiH*: 

fToTg^SP2 6lCttWjf Sjfig (text to speech syn 
thesis) t£$>lC^ X&t>£OCDC P UtfAtlZ 

n/:g^C«Lt^f-^ LT4PXft»*ff oTffi 
(DC PU^A^J^tl/clWlU^tC^LTSTRAIGHTfflSi^ 

OC P UtfAtlZftrz^PlCttLT#^-#mm<D5 

% , m 7L ^p^m^msTM ight^ m^tc o 
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[0 12 5] MtC COffiSgHc^ttt, ±iSbte 
[0 12 6] COSSSlC^Ttt, ±^L/c 

a^oiDXSSlffiao— 3fc«>oc p ffi<o*m 

XfflWfiS*fr5 C P U fc*giJfflfc«*TVTfcfi^o 

[0127] h*c. (Koaesncfcvt^ ±a^j: 

[0128] coaegit^T, m^iasffi 
2 2 atf 2 3-efr9«ui*. mz&y- 

Uxtfe ,1?r3— ^jas (STRAIGHT^) OMJi^rffl^^ 

[0129] a 

HlHBiJBfiKSS) tfel^TfeJ:^ 

[0 13 0] Sff^X/W^ltHMD, Head-cou 
pled display (nffiB^Sft^SH) tffelf £>ft£o W 

xyw, isas!©^HBaaa^ g »«Ris«tef* tv isu 

al filterfcJHv^cfcO, «Bg35£ 3 * h U^X* 
ffiitS^XfA, mm&Hm (Virtual Ret ina 1 Disp 
lay. Retinal projection display. WMkf$%l<D$*?$ 
M) . a«A*«ftEf*#HMD (iyp n p^HAQ-200 (&# 

HffBf) ) ^wwtw (m. ns* is. 

(SBS*^^x* hfiraSi-r-fX^W (« head-m 
ounted projector : Iinami M et a 1 . .Head -mounted pro 
jector (II) -implementation Proc 4th Ann Conf Of 
Virtual Reality Society of Japan 59-62,1999) . U 

>^S04ftf>fX/W, *HBOf-fX7W (s P 

atial immnersive display) (flftjomn imax. CAVE (Cruz 
-Neira C et al. Surrounded -screen projection-based 
virtual reality: Thedes ign and implementation of 
the CAVE, Proc of SIGGRAPH '93 ,135-42 ,1993#Rg) . 
C A V EMiLW&mSTjkmmV&Z CABIN OHrose 
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Metal. M^m ISafl^fiXlSVo I JSID-H No .5. 
888-96,1998) . C A VEf OSir^X^WtHM 
DMS0f$a^!>O/hSi£S^rV xy W (Endo 

T et al. Ultra wide field of view compact display. 

Proc 4th Ann Conf of Virtual Reality Society of J 
apan, 55-58, 1999) . 7— ^X^U^V) #M£JBrT&6T 

[0131] mc^mwcD-T^ x^u-Yco^ociASffi 
10 & trass i ^<Dnm73&t ur^w/-9;i/7?a 

(3^^^iP:>X7^Ate:Head-Related Transfer Functi 
on*ffll^cffiHfiB£tt^Xf^*fflt^ : Convol 
votron & Acoustetron II (Crystal River Engineer in 
g) ,^t^7*SK7^/U-7 hi:Xl/^ M/7 h 
T-f^P7*>*«fflLft*W»TE-H50 (Sony) ) 

rt^iCtf 3 ^TcBMHiaHfcfeH-S cave icfctoS-r £) 

[0 13 2] MlcSfc, ±3iOHMD 2(4. SSIRSMC 3 
HMD2*Wfe«KBim ffiffl^O^Ollj^ti:^ 

[0 13 3] 3$tBJg*SS (Augmented reality (A 
R) ) WJfflLftfflWlTtt, «ffl#0»ffK:H-r* 

1 T«*fflL««WB£rt«2 3-e*dlbfc»^flBlik* 
30 ffl^SCfcT. ARffiB*4«T5o 2 
3te. l^o-tyf ^Xr^i: V RMi/Xf 

t/b'JT'Jf^ (Virtualrealtiy (VR) ) ->7,tL>£ 

S*B*»«t5AR(0SH*O< 
SCfctfpT*Bi:a*o cnjcj: 1 T?tt«jllt-r>f 

[0 13 4] c<D£?&ffi5g§§i [t. m3lC7n*?£5 

so -fev^ c« t—9^tv ^gu-3oii) £\ t&mm<Dmc 



V 



I 1 
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t>3y/^3 2a, 3 2 bTMS^rLTg^g|5 2 6 
fc8W»tf?f< fc^r>XfA (Ban Y et al. Manual- le 
ss operation with wearable augmented reality syste 
m .Proc 3th Ann Conf of Virtual Reality society of 
Japan.313-4 .1998#gg) C kVPltfettZZo 

[0 13 5] Sfc. colBSim 1 £ftn 

ATtfc^I^lffiv'XxA (^Ubiquitous Talker (Sony CS 

L) ) tVR^XT^Wt§ffi^>XfAT^K 
TOI^? (O-b >^^Xf A ^ V R M^Xr 

[0 13 6] C<D<fc'5a:VRIpi0ffiH^:JgfiE-rstc:(i % 

[0 13 7] ±IS-fe>"9-3 1 CflWBArtS'X-riO £L 

[0138] mcAfo(om%<Dm9&fr>p, Qmiatm 

tl) f> U X h 3 ^ffilt y^t (ExpertVi 

s ion H iRES & Face Tracker (Mot ionAna lys is) ) „ ®S 
MS 3 ^TCffilHr >"9* (insideTrack (Polhemus) ,3SPA 
CE system (POLHEMUS) , Bird (Ascension Tech.) ) , 
j$ttiS3 DrV *J94*f (MicroScribe 3D Extra (Imme 
rsion) ) x 1M3 DrV>^1f (Model 350 (Pol 
hemus) ) > s^iC 3 Dt'V *J&<<*f (Sonic Digitizer 

(Science Accessories) ) . )t^S3 DX^tt- (3 
D Laser Scanner (7Xf7^X) ) N ^GMrVIt (f* 
rtO««T*»JS) -tf-r^-y^ (NTTta-7 
>^y^7x-XWM) . ^fiffl-r/W^ (DetaGIov 
e (VPL Res) , Super Glove (Bfg-XU^ hn-^X) C 
yber Glove (Virtual Tech) ) . 37 * — * — hV^V 
£ (Hap tic Master (Bgxl/^ hDZ^X) , PHANToM 

(SensAble Devices) ) > 3 DV^X (Space Controll 
er (Logitech) ) . SR-tV* (ll«&ft5tfHKB (AT 

Rffittjt«#lffl2t3r«) ) . f*^©» KPT 

Si/X^A (DateSuit (VPL Res) ) s t^>3^t 
7 P 7 c -^ — >'X-rA (HiRES (Motion Analysis) ) . t}U& 

m^v- (^TL^mmumm-t^ (necid ) , « 

[0 13 9] £/c> AR^grrSfcAfrlCWu S^SP2 
6<&#£5?\ »tWL/c»Sf^X7W, ME 

fVxy^, Mf^xyw^^o Slf-rx^ 
&ftn*_ §a "e*?* ©BM**tf £ t imt&hiz s 0 
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^ffifflPlfiETfc^o ffitCwater jet, air jet .PHANToM 
(SensAble Devices) , Hap tic Master (RMZ-ls? b 

□ -^X) ttHtffc*o ftffc^tcfi:, ffilOg^lte. VR 
&£Bt*VR*-#-K**iSU (t^SSS 2 2 fttf 

B^it ^^jsas 2 3 Tojaa* v r f s fc« v 
coi4o] tuiiiSfVxyi/^titf^ ^^y> 

[0 14 1] VR^XT^^^S^Xxi^LT 

20 ©f-^^-x, f^wxx*, T*ffmc, ^^yn 

-f 7p ^ 7 ^ y tf f-^^-X^^^> 

b10fe&77 l Jtr—: ^3 tWff\i\ ftOI^VR 
> a. ^ U- > 3 > * Stff f £ > X -r A 0: H JB L T fe 
<fcv\, ^fcCcDlflitgncMt*§ii^O->X-rAS^3i 

fc* *BB» 1 -£tt* 3D3Vt?i-^^77^7^XO 
7-*-^3 O^ligfcaSo 

-A^r'jy^ t-7xxtfuy^ yu^K^r 

U>^\ ^xffifSL B-X^-YVftS, NURBS 

40 gSM^f'Jy^ /*—r*r*/k x-r-y. 

^»»*ofrtU7^a*f**ii*^*fc*»cuv^y > 

yfi»hLT«, yi-fVyy, f^x^777e 

v-^l U y^7 7 7 9 7-^-^3>'> af-t^;W$ 
so So ^/c. t^yKU^U^lt r^iKTakala 
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